Ayurveda, the traditional medical system of India, is understudied in western contexts. Using data gathered from an Ayurvedic treatment program, this study examined the role of psychosocial factors in the process of behavior change and the salutogenic process. This observational study examined associations with participation in the 5-day Ayurvedic cleansing retreat program, Panchakarma. Quality of life, psychosocial, and behavior change measurements were measured longitudinally on 20 female participants. Measurements were taken before the start of the program, immediately after the program, and 3 months postprogram. The program did not significantly improve quality of life. Significant improvements were found in self-efficacy towards using Ayurveda to improve health and reported positive health behaviors. In addition, perceived social support and depression showed significant improvements 3 months postprogram after the subjects had returned to their home context. As a program of behavior change, our preliminary results suggest that the complex intervention Panchakarma may be effective in assisting one's expected and reported adherence to new and healthier behavior patterns.
INTRODUCTION
Ayurveda is the traditional medical system of India and, according to the National Center for Complementary and Alternative Medicine (NCCAM) at the National Institutes of Health, it is understudied in western contexts [1] . While there are numerous pilot studies that suggest the effectiveness of Ayurveda to treat specific diseases [2, 3] , this is the first published scientific study of the Ayurvedic treatment Panchakarma in a western country. Panchakarma is believed to help cleanse the body of impurities that can lead to disease.
Ayurveda is a holistic, complex, medical system. In order to study complex, multidimensional, or traditional medical systems effectively, research needs to begin with descriptive or observational studies first. Without such work, even the best science can yield confusing results [4, 5, 6] . Initial descriptive work can illuminate theoretical frameworks and elemental constructs that need to be understood in order to formulate controlled studies. Only after such descriptive work, and using observations there gleaned, can we move on to observational trials and, if warranted, controlled clinical trials.
In the fall of 2005, in an effort to better understand Ayurvedic practices, one of the authors (LC) began descriptive work at a school of Ayurveda in Stockbridge, Massachusetts. The school is housed at the Kripalu Center for Yoga and Health, a yoga and Ayurvedic training center. The author began with descriptive observational work, including multiple trips to the site to perform informal interviews with students at Kripalu's school of Ayurveda, and to meet with the designer of the Ayurvedic programs (HG) and staff. The goal was to find a practice best fit to be the subject of an observational trial. The author chose to begin study on one particular Ayurvedic treatment package called Panchakarma [2] . Panchakarma is a relaxation and cleansing program traditionally used to assist with seasonal and social changes (e.g., menopause). The specific techniques used in Panchakarma are described below. This technique was chosen because of its theoretical importance to Ayurvedic medicine, and also because the beginning and ending of treatment are defined, offering a clear pre-and post-test mark for evaluation of effects and gathering of data for a later controlled trial.
Western users of other types of holistic therapies like Ayurveda frequently report improved or strengthened social connection as one benefit of therapy [7, 8] . Indeed, holistic therapies, defined as therapies that are designed to treat the individual's body, mind, and spirit, may lead to benefit via psychosocial mechanisms, and the initial descriptive work of Ayurveda at Kripalu pointed to the importance of social factors in healing. Given this, in the design of this observational trial, measures of psychosocial change were included. The goal of this study was to see if this holistic health program Panchakarma, part of the Ayurvedic medical tradition, would show salutogenic benefits, including positive changes in perceived social support, quality of life, and positive health behaviors.
Measurement occurred immediately before the start of the program, immediately after the program, and 3 months following the 5-day onsite therapeutic treatment. Post-treatment, significant improvements were found in comparison to baseline and effectiveness was maintained after 3 months. As a program of behavior change, preliminary results suggest that the complex intervention Panchakarma may be effective in assisting one's expected and reported adherence to new and healthier behavior patterns. The results also suggest that the treatment is effective in altering perceived social support in the short term and potentially in the longer term. Disambiguating which components of the therapeutic program were most essential in driving these changes is necessary and the varied outcomes offer indication as to which were the more effective pieces of the intervention. More importantly, the study of this treatment in its holistic complex form offers insight into the development of effective health interventions more generally.
BACKGROUND The Mechanism of Social Support
As mentioned above, given the theoretical relevance of social support, and the psychosocial world in Ayurveda and other holistic therapies, we decided to measure social mechanisms of changes. There is much scientific western literature on the therapeutic benefits of social support. High perceived or observed social support has been linked to improved health outcomes in both human and animal studies. For example, an often-replicated finding in both animal as well as human observational and experimental studies is that individuals with low levels of social support have altered immune function [9, 10, 11, 12, 13] . Social support may buffer or mediate responses to stress and allow for the maintenance of a healthy immune system. Evidence of this hypothesis has been found through many types of investigations: chronic stress has been reported to alter immune function and cytokine production [14] , and to reduce the immune system's response to anti-inflammatory signals [15] , the chronic stressor of low socioeconomic status in childhood is inversely related to immune function independent of higher socioeconomic status later in life [16] . Most generally, people with better quality relationships feel valued and are healthier [13, 17] .
Given the importance of social factors in health, there has been much research attempting to modify or augment social support, especially in high-risk populations, but modifying this factor can be tricky. For example, naturally occurring emotional support appears to improve cognitive resilience following a stroke [18] , but not if the additional support is prescribed [19] . This suggests that perceived social support has an emergent quality and perhaps the mechanisms of social change, if they exist at all, require direct modification of the subjects' perception of themselves in their social context. Some health and health behavior change programs contain modifications to social factors implicitly. Ayurveda, like other holistic medical systems, attempts to influence the social world directly by considering the individual in his/her social context. Such programs may offer clues on how to best deliver health behavior programs in order to make them more effective and increase adherence.
There is some preliminary research in this area. A 12-week Tai Chi exercise program that assessed perceived psychosocial status showed statistically significant improvements in all measures of psychosocial status, including perceived social support [20] . Another study that involved an educational and experiential retreat program for cardiac rehabilitation patients found significant positive associations between increased well-being and feelings of increased connection to others [21] . This program involved many elements, including group discussion; educational seminars on nutrition, exercise, and stress management techniques; as well as experiential practices in communication skills, yoga, and meditation. The participants rated their perceived change in sense of connection to others as greatly increased after the retreat. These encouraging findings suggest that other types of holistic and Complementary and Alternative Medicine (CAM) therapies may further substantiate the role of psychosocial factors in improved health and well-being outcomes.
The Panchakarma Program
In Ayurveda, an ancient Indian medical system, the human body is composed of derivatives of the basic elements of ether, air, fire, water, and earth, and these derivatives must maintain an equal balance within the body to maintain health. The healing and prevention process of Ayurveda differs from Western biomedicine in that it is based on the principle of promotion of health rather than elimination of disease. If balance is disturbed, the Ayurvedic perspective supports that toxins, or "ama", will accumulate and saturate the tissues of the body. This can lead to disease [3] . Ayurveda shares, with other holistic, multidimensional systems, the ability to provide medical care with a healing process that is customized to the patient, maintaining the personalization that is missing in some western medical treatments. As with other holistic therapies, the social world of the patient is considered an active factor in health and disease. Indeed, one definition of holism is that the subject is considered in the context of his/her social world [6] . In Ayurvedic diagnosis, the quality of social relationships and social support are considered important factors in disease causation and treatment plans will be modified to balance the patient's social context. Therefore, it is logical to explore the hypothesis that Ayurvedic treatments will positively affect the patient's perceived social support and understanding of the social world more generally.
Panchakarma is one of the prominent Ayurvedic tools used to restore balance to the body. Through the use of herbalized oils, body treatments (including oil massage), steam therapy, herbal paste therapy, nasal therapy, vomiting therapies, enema therapy, and purgation therapies, Panchakarma is designed to allow the body to rid itself of wastes that have accumulated and lodged in the body, creating blockages in the intelligent flow of the various systems, including the circulatory, nervous, and digestive systems. Once this cleansing process is complete, the body can resume its natural functioning without interference.
To make Panchakarma more accessible to the American audience, specific theoretically driven modifications to the traditional protocol were made at Kripalu, and were directed by the author and certified Ayurvedic practitioner. Specifically, the program was made shorter and some of the techniques were removed. Traditional Panchakarma is usually done in a retreat or even a hospital setting in India over the course of a minimum of 2 weeks, more regularly 4 weeks. Two very common protocols include vomiting (or "vamana") and blood letting (or "rakta moksha"), depending on the imbalances found. Americans have an aversion to vomiting, are not used to this as a healing protocol, and are usually unwilling to participate in this treatment. Another treatment, Rakta moksha, is done with live leeches for which there is a similar aversion in the U.S. All other protocol elements, such as massage, enemas, and dietary changes, were retained and have been used successfully. The timeline of the Kripalu Panchakarma program is as follows:
1. At least 3 weeks before the retreat date, patrons of Kripalu's Panchakarma program engage in a preretreat phone consultation with an Ayurvedic practitioner in which diet and lifestyle behaviors are reviewed. Patrons are guided to modify their diet and begin taking commonly available herbal supplements. 2. The retreat portion of the treatment is conducted at Kripalu Center and includes individual assessments, Ayurvedic massage treatments, a cleansing diet, medicated enemas, group discussions on stress reduction, a personalized yoga session, and a cooking class. This retreat portion lasts 5 days. 3. Participants then return home to complete the last 2 weeks of the cleanse, with lifestyle recommendations to maintain balance for the long term.
We hypothesized that the experience of Panchakarma would improve the participant's sense of perceived social support immediately following the program. Second, the personalized and tailored program should improve the subjects' perceived and reported ability to manage their health. Third, the program should improve their overall sense of well-being. Last, we were curious if any positive effects would be maintained after the program was completed and the individuals returned to their usual life context. In order to gather preliminary data on potential mechanisms of change, we also collected measurements of psychological health (e.g., anxiety with the Beck Anxiety Inventory [22] ), physical measurements (e.g., general health with the SF-12 Health Survey [23] ), and psychosocial changes (e.g., Bandura's single item of self-efficacy [22] ).
METHODS
The protocol was reviewed and approved by the first author's institutional review board. All subjects received and signed informed consent. In executing this descriptive observational clinical study, we kept in mind the importance of not interrupting the therapeutic process the program was designed to elicit. In this way, naturalistic data were captured and the healing interests of the subjects were protected.
Potential subjects were first told about the study by the director of the Panchakarma program (HG). If the potential subject expressed interest in participating in the study, the director gave the subject the study director's (LC) contact information to being the screening process. All subjects who expressed interest and the ability to finish the protocol were included. No subject was excluded.
When the subject arrived onsite to begin the program, one of the authors (LC) met with her (all of the subjects were women) to review the study in greater depth and to conduct the informed consent process. The baseline measurement packet was administered at this time. Paper and pencil measurements administered to the subjects are three points in time: upon arrival at Kripalu, on the last day of the 5-day program, and 3 months after the completion of the program. This manuscript focuses on the results of these psychosocial and general health instruments (see Table 1 ).
Measurements
The Health-Promoting Lifestyle Profile II [24] is a 52-item behavior rating scale. It uses a four-point response format to record the frequency of self-reported health-promoting behaviors. It taps into the domains of health responsibility, physical activity, nutrition, spiritual growth, interpersonal relations, and stress management. Questions are asked as frequencies (Never, Sometimes, Often, Routinely) of behaviors. For example, questions include "Take some time for relaxation each day" and "Eat 2-4 servings of fruit each day". It has been used frequently in published work, and has good reliability and validity. [23] 0.833 (ns) 0.57 (ns) Self-efficacy [22] 0.42 (ns) 1.22** Beck Anxiety Inventory [31] 5.67 (ns) 0.22* Interpersonal Support [25, 26] -4.3*** -4.2*** Sarason Social support [27] 3.15*** 3.0** Stress [28, 29] 7.56*** 1.33 (ns)
Subjects filled out the entire packet at each of the three data collection points.
Significance of differences: *p ≤ 0.1, **p ≤ 0.05, ***p ≤ 0.01, ns = nonsignificant.
The SF-12 [23] is a self-report measure of quality of life, or general health and function, with good reliability and validity. A single measure of self-efficacy [22] was used to measure the subject's belief in her own ability to resolve her symptoms with Ayurvedic techniques. The Beck Anxiety Inventory [22] is a 21-item measure, each item describing a common symptom of anxiety. It is well represented in the literature and has good psychometric properties.
The Interpersonal Support Evaluation List [25, 26] is a 14-item scale that measures how sure the subject is that he/she will receive social support across a variety of circumstances. A modified version of the Sarason Social Support Questionnaire [27] was also used to measure respondents' number of social supports and the degree of satisfaction with them. This six-item measure records subjects' perception of the three main types of supportive social interactions: emotional, informational, instrumental. We chose to use two measures of social support; each measures social support in slightly different manners. The former uses specific examples and the latter asks questions in a more general manner. Social support is one of our key constructs and we wanted to ensure that we provided adequate opportunity in the study to capture potential changes in it.
The Perceived Stress Scale [28, 29] is a 14-item measure that asks about the frequency with which stress is felt in different areas of the individual's life. It is well published with good psychometric properties.
Statistical Analysis
The SPSS data collection system [30] was used for all data management and analysis. Outcomes were calculated from paired Student's t-tests of difference in means, testing the hypothesis that means were not significantly different per measure over time. Baseline was compared to outcomes after the 5-day retreat. The significance of change over a longer term was considered by comparing means at baseline to means at 3 months postprogram.
RESULTS
Data collection occurred from February to November of 2006 and included four sessions of the Panchakarma program. Sessions generally host four to eight participants. The initial study sample of 20 women had an age range of 27-54 years. Two were of Asian descent and the rest were Caucasian. Most had graduated from a 4-year college or university, and reported an annual income of $50,000 or more. The full sample completed the post-treatment measurement and 12 women completed the 3-month follow-up. Table 1 lists the scales used along with mean group differences over time and significance level of any changes over time. Measurement can be broken into behavioral and psychosocial measures. The two behavioral measures, the Lifestyle Profile (which measures reported adherence to positive lifestyle practices) and self-efficacy (which measures belief in one's ability to make positive health changes with these practices), both showed significant improvement at 3 months postintervention. Anxiety decreased significantly at 3 months post-treatment, but not immediately after treatment. As we were particularly interested in social support and how it may operate through the mechanism of stress, we included multiple measures of these. All three improved post-treatment, but only the social measures held significant change to 3 months postintervention.
DISCUSSION
One challenging aspect of measuring such a cleansing program is that, theoretically, subjects may feel worse on the way to feeling better. Ayurveda addresses this as the body's cleansing mechanism and other CAM systems label such reactions as "healing crises". Given this, the researchers were surprised that there were no serious side effects reported and a low level of reported mild side effects, such as gastrointestinal upset or brief insomnia. At baseline, 21% of subjects reported mild side effects, which most likely represent the effects of the preprogram dietary changes and the experience of everyday life. The moderate level of reported side effects rose insignificantly to 26% after 5 days at the retreat. While this result is positive, we were disappointed that our main hypothesis was not supported; there were also no significant changes, positive or negative, in general symptoms as measured by the SF-12 [23] . There are many possible explanations for this: a true lack of benefit to overall quality of life, the negative effects of the cleansing process were balanced by any positive effects, or the self-report measurement was not sensitive in this sample. We were also surprised that anxiety decreased significantly at 3 months posttreatment, but not immediately after treatment; this could be an indication of the situational anxiety caused by the deep cleansing program, and lack of ability to rely on home-based behavior patterns and comfortable routines.
While we did not find evidence that overall quality of life was improved through the use of Panchakarma, as a program of behavior change, our preliminary results suggest that the complex intervention may be effective in assisting one's actual and expected adherence to new and healthier behavior patterns. That is, with statistical significance, following the intervention, the Lifestyle Profile II showed a greater frequency of positive patterns and subjects reported greater self-efficacy in using Ayurveda to promote positive health changes.
It also appears that that perceived social support might be part of the mechanism of these changes. With a larger sample and adequate controls, we could model social support as a mediator or modifier of behavior change. Yet it may be more appropriate to consider the social world as a necessary part of a holistic intervention. While social factors may mediate one's ability to achieve a certain outcome, considering such changes exclusively in a linear manner, at least in the beginning of an investigation, would impede our ability to see how factors are related to each other. Research in this area has indicated that the addition of social support, even as a piece of a larger intervention, may not be effective [19] . Perhaps an important mechanism in complex CAM systems is the very thing that subjects report enjoying most -the patient is considered as a whole, in context [7] . Social support is not an added factor, but an emergent quality of the system. This is supported by other research that shows that behavior change programs are more effective the more relevant the messages are or how well the program is incorporated into the person's regular life [32] . Behavior change programs work better when the program is made salient to the subject. Improving perceived social support might be a way to improve salience and social support may be easily influenced through holistic systems. If this is true, then it points to new questions in the area of health behavior research. One frustration to health behavior scientists is that, generally, important aspects of subjects' social world are nonmodifiable. Many of our health risks are affected by our social determinants -race, gender, education -factors that are not easily modifiable. Yet the results of these social determinants -anxiety, low self-efficacy -may be modifiable in the context of complex CAM medical interventions for the very reason that such interventions work inherently on the level of the subject's social world.
But how do we know that we modified perceived social support and did not just add new social connections? While not a main study outcome, we wanted to consider this question and thus we also measured the subjects' reported social network index [33] at the same three data collection points. The social network index is a structural measure of the subject's social contacts and the use of those contacts. No significant reported changes were found following Panchakarma in this structural measure. This is interesting because it supports the idea that perceived social support could be increased without actual structural changes in the social network. The way that the subject thinks about his/her social world changes, even if no new individuals are added; it is a perceptual and phenomenological change, not a structural change. Adding supportive people may help, but this study suggests that changing the individual's perceptions, without adding people, may also be important.
Much research has shown that perceptual factors, such as quality of life and expectation about health, are predictive of overall health [32, 34] . Holistic health interventions may offer insights on how to modify lived experience. In such a holistic world view, lived or phenomenological experiences are factors or symptoms that can be treated. This project also included the collection of three qualitative interviews conducted prior to the retreat, immediately after, and 3 months postretreat. The interviews investigated the subject's health history, health practices, expectations of treatment, and experiences with the Panchakarma program. A future step for this project is to analyze the qualitative interview data in order to add a phenomenological understanding of this process, and perhaps to link phenomenology with standardized outcomes. If the qualities of lived experience are related to later disease outcomes, then examining and modifying such qualities may be helpful in disease prevention. This idea is utilized in other well-studied health sciences [35, 36] , so learning more about how Ayurveda models such relationships will likely add to our scientific understanding of the mechanisms of health and healing.
Limitations
Although these results are encouraging, a significant limitation is the generalizability of the sample. This is a self-selected population and data were not collected on the individuals who dropped out, leaving us unsure if those that remained in the study had more positive experiences. Future work would be strengthened by the addition of a control group, the addition of selected biomarkers of health status, and further exploration of who dropouts are. Still, our initial preliminary look at this program is promising, both in terms of feasibility, but also in that we achieved statistical significance for the measures selected. Also, our use of a long-term follow-up allowed us to see that the positive effects achieved during the program were maintained 3 months after the program was completed and the individuals returned to their usual life context.
